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physical condition barred them from active service. Children of both sexes
and the elderly perished, in consequence of the bombing, at a greater
rate than did young adults. While exact location and shielding situations
played an important role in determining who survived and who did not,
the possibility must be allowed for that the survivors were, in some sense,
hardier than those who did not.

It has been hypothesized by Stewart (St84, St85, St88) that increased
deaths, due to infections from suppressed immune function, resulted in
a dose related survival-of-the-fittest plus permanent bone marrow damage
at higher doses. The dose response for noncancer deaths.does, in fact,
have a U shaped behavior, as described by Stewart. However, there does
not seem to be evidence of infectious disease; instead the lower mortality
rates in the moderately exposed individuals result from lower rates of death
from a variety of causes (Da85). It does not appear, at this point, that
these differences in mortality contribute in any substantial way to cancer
mortality risk estimates based upon data from this cohort.

Ankylosing Spondylitis

Source of Cohort and Exposure

The cohort consists of 14,106 patients treated with radiotherapy to
the spine for ankylosing Spondylitis in 87 centers in the United Kingdom
between 1935 and 1954. Of this cohort, 7,431 individuals contributed an
average of only 3.5 years of follow-up before they received a second course
of radiotherapy and were then excluded from the study. Because the
radiotherapy treatment was aimed at the spine, a large fraction of the body
received substantial doses of radiation.

Dosimetry

Individual dose estimates are not available for the whole cohort, but
radiotherapy records have been extracted for a random sample of 1 in
15 and Monte Carlo methods used to estimate individual organ doses
for 30 organs or regions of the body and 12 bone marrow sites (Le88).
Comparison of the mean marrow dose with earlier estimates based on
phantom dosimetry are in good agreement.

Follow-up

The mortality of the cohort has been monitored using searches in the
National Health Service central registry for death certificates. Mortality
has been reported to the end of 1982, at which point 727 cancer deaths and
104,146 person-years of follow-up had been observed (Da88). Results have